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(54) LIQUID CRYSTAL DISPLAY DEVICE, DRIVER OF LIQUID CRYSTAL DISPLAY DEVICE, AND 
METHOD FOR SAME 

(57)Abstract: 

I s PROBLEM TO BE SOLVED: To enhance liglit efficiency and 

to improve luminance and electric power efficiency while 
maintaining color reproducibility. 

SOLUTION: The liquid crystal display device includes: a 
gradation voltage generation section 800 which generates a 
plurality of gradation voltages; a video signal correction 
section 610 which processes present video data in 
accordance with the differences between the present video 
data and the immediately preceding video data; a data 
driving section 500 which selects the gradation voltage 
corresponding to the processed video data out of a plurality 
of gradation voltages and applies this voltage as a data 
voltage to pixels. The video data are three-color video data 
of R, G and B. Also, the correction section 610 converts the 
three-color video data to four-color video data of R, G, B, 
and W (white), selects one of the three-color video data and 
the four-color video data by the difference between the 
present video data and the immediately preceding video data 
and supplies the selected data to the driving section 500. 
^^o^j^l Accordingly, the videos are displayed by converting the 

three-color video data to the four-color video data 
depending upon the kinds of the video signals and therefore the luminance is increased and 
the videos giving an uplifting feeling can be displayed. 
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M (AC) mm-Z'p, 2 m^ttmBi & 2 €t s )i ti^^ I . 
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B(ilE4feB!(iSii^lC?EJ^tafet^X^i4fIlEY;bf7-U71?-|r£p;torft?S?o>FJTl^Jg^t 

[ « (7) JS)) 1 ] 

[ 0 0 2 9 3 

^^BBCctfttt. 4eB^^#'g^^?)^„^J)(^)4^i^i)lifltSll7flJ^t#tl<mtI:?V!^J;') 

[ 0 0 3 0 ] 

^fe. 3eeii#^i^m)ijtr4ife4feB5t^gM^tIiii~??=z©?s jtii^m^i© 

[ 0 0 3 1 3 

4&a!^^i€¥taft^)i£li)0g& (#J:t(S. T'-'?liS)gp, y-Kiil&Sl3«>:') t 

S t) TiSs^yk' ^KT-WIg-? Z J; 7 C 4 eff^##^t SH^t Z C V IC J; •) > Iff U 1)1? St) 
[ 0 0 3 2 3 

[ 0 0 3 3 3 
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t 0 0 S 4] 

[ 0 0 3 5 ] 

SI C , ?g « <?) 1 ^ Ji^iJ C J; I 5f ^ ^ m HI £i> B 11 ie 5y mffi t t . 

[ 0 0 8 6 ] 10 

P. GP, Bps WP ) »¥f^7 ^1 di . ^~&a)^ihG)m^»m^nM^[^m¥i^ 

ill i) I , o)^ . ti&mmm (wp) c m <i) & 7 ^ }i ^ - t$.mm: r ti ^ d . ufe^- 

o7. fi:5lnica.4effl<7)=&ii|| C RP, GP, BP> WP ) tfmcEltHTJif'J 

. mi5n\zt3i. n\} & (i> )z,ih<Dmm^^i »mmt iiT i\ J . (o ^mwm&\t . 4e 
ffl(i)i^(RP, GP, BP, wp)iJ''i?S5'Jiffl-?ieita3Zh^^ 7- « t t . 

4fefflci)l^CRP, GP, BP, ^ ? ) tif Mim t til m W ttm B c[> t o> c mt. 

tilt . i»^£^^i&nm^&^^^%i-^^j. m&mmm (gp) ^m^i^ 

»Mtt(^>eo>^(y)C)l«cit-<.TSii(^)-f, i^cfeffllll CGP) (WP) 20 

[ 0 0 8 7 ] 

c 0) ^ ? s * f! Bfl (9 1 1 mmmc J: J mmmm-S't^ . 'a 1 c m cmiw t ti 1 d i ^ ^ 

m^m* (R ? . GP, BP, WP)Saff^«tSmtI;td;)ii>S*fffi-?a?)7 "Fyh 
E 0 0 3 8 ] 

*f!ER(5J;?C4gfflB1l(RP, GP, BP, WP) t-o(^)Fyh^UTR«tS 
m t a , ± tiS iz Jfe J)3 S i, S ^ . #J ^ «r , )S ^ ^ ;3 ^ 1 IC 5t n I T F T S «fj 1 

^Taiitz3fe(7)it "1" -j^tZc tfe, mtnz/'^ & 0) z ^mmm (rp, gp, b 

P)7Fyht^5^vtI«aiCtt^^±^B*ia01/3t£(i/), ^7 ^ 1^^ 30 

[1/3X1/3 (G) ] + [1/3X1/S CB) ] =1/3 = 38. . 
[ 0 0 3 9] 
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[ 0 0 4 0 ] 

1 « it. Ci) ij * E 91J t # t z c f 7 . 

[ 0 0 41] 
[ 0 0 4 2] 

yKt)75ft4eilll CRP. GF, BP, WP) ^^■^lMZSISbTiElT:t^-^UI. 

fi^fqiica, seia^'iRfes<^)Sffl* (GP, RP) xafgiJj^fe]effli5#!i« 
(BP, w p ) # m ic E ly r tL T 3v 'J , mtMct^i. 1 e ii c/- f & s 1 1 ( g p , bp) 
xt3;*ej!^?>tiefflii« (RP, WP) lifmcmmt iiT u I , t^nmm-i'tm&mmm 

(GP) ^fegfflfflt (WP) VttiSSb =£1! ? iCES t I «>tffiJ£ U I). 50 
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[ 0 0 4 4 ] 
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[ 0 0 4 5 ] 
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[ 0 0 4 6 ] 
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T46fflH* (RP, GP, BP, WP) tl^}ftIJ;?CElUfeS?i«itt*bTU 
I. CC^tt--^'5)BtfilCfei^C^#effl®t (GP, RP) #PSLTEirtlT3T' 

'J, ^^^!c^)iltficalfeJ5^/■t]efflBfl (bp, wp) n-mni. iMimt hiuz . 

[ 0 0 5 3 ] 

fegfflim (WP) <i>iffitM^t^ji;(Z)?^©-o'j^UTtt, i4oLiC/tv-rj;?c, 

ffim (RP, GP, BP) (Dmm^^mtit. tieffln* (wp) <^n«tffi'>rtt7 

fgfflo?! (RP, GP. BP) Q>mmmmitmYti^mm^ (wp) 0isM'>it§^t 
£d;)i. #j^f3r, tesBfi (BP) G.%<Dmm\zit-<.~zmnmemm^rcM^'i ^x^ 
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lie??, T - ^mYtr- hm(i>mmixmtm^b-7^^mmm (bp) o>m^tmmti± 
1 ^m. tigfflfflu (wp) <5rafita'>r-tt?, 

t 0 0 5 4 ] 

m^b€mtJ^7\2s fifeSiit (WP) (i>Mmctkm.7 ^JWi&<^XP t^m 
[ 0 0 5 5 ] 

[ 0 0 5 6 ] 10 

nt 1 u ^ 7 h m-^hi , metii. i570Vi-vi'JSicj;i5S^tmiiifflS]ih=7 

y y X ^ & c) if\ m M~d' h J . 

[ 0 0 5 7 ] 

1 5 C /Tv t J: ? C Bfl 0 ^ 4 ?l #J C J; ffi h 7 > 7 S ft . H 4 IC 5t t 

«jt0j;^c> - ':>o) mm ^cmmb -zm^Jkz/n &mmm (gp. ep) ^setE^^i, 
iiJ??ufet<?)B^fii::(a, ffeJ^Dffigfflin (BP, WP) tfEl^ftTt)i„ 

IfeiJ^fgrait (GP. BP)t^PU^yiC€ll, tfeiJ^/feefflH* (RP. 

WP) #'iiiSb^--3 5yicEita7, tiferaat (wp) (5iio*tt<?>Hi0 
iio$j;'j/j\r<tifey)iu, tifefflii (WP) <y>mmtm'i^t itj . E4tc5tt<i; 20 
?iCT'--5'IS'i;y-h^cpiatJ«a]^ttTt!£ffliit (WP) <5ln^tM'>^-tt^, 
[ 0 0 6 8 ] 

c 0 0 5 9 ] 

. if:S[&iic«:, T'-'$'^s^(ra^^f^>itif^iO t^Eitu. y-h^li 21 >;?5tU7 
Sffii*t^gt:ST--^-ti 7 ^ fftr - 21 jMiffi^raTffl^ ( bp, rp 
, CP, ) ¥icn I -jm^r xii: I) I . "r - 21 ^t'-5'^i 1 1 

s^Mtii^jfiictt. -ir-h^^ii 2iica«it^tTi)iy-hiffii 23. r~^m^ 71 30 
cSii t tLT u ? y - xiti 1 7 8 > ir- h ^ffi 1 2 8 1 u T y - z^ffi 1 7 3 q 
s?fijfcff^Eje^aTiizh"u->mffii 7 5, js.z/^wwm ] 5 o n ^mmt n^mm \~ 
y y y X 9 0)^ ^ t^mw.t ti~z I) 1 , ^m^ctt, nm \^ y y y x 9 t -fr [j 1 t - \- m ] 
z ] ikz^r- 9 m ^ 1 1 \ xii\,\im%^^^ 9 oiSfr#E)?ttiTui. 

[ 0 0 6 0 ] 

Smiffl^l|*A^->1 7 7^^'r#?)c'^+lTlU« ^tlSmg§B¥«ftA^->1 7 70; 

hWi] 21±lcr?^r+lT3VU, ftMJLl 87t/VU7Bmmai ?0>;SSfi^ft7 
o i^-KStl 2l-?ftt^«ggffl^l»A-?->1 7 7t^ffJ5)?raTtlIW*f9*iK, S 
^^^^nmt^\^t I P^m^ . ^JIllgiffl^mftA-?-> 1 7 7t:*^ff^SKr^lTUttL) 40 

c 0 0 e 1 ] 

gffe. 7'~l5'iE^f3;Fl/->'Sffi1 75C3i«^rtlTl)3. B^^ffil 9 0^7" 

-^E^^-&aiigt3;fed;)©^iEi 8 0 {Mb }kz/m%^m Qmmiy a iismtii 
«iifflfiftA5'->i 1 1 <o jLW^Yfmt i)Z . %^c>T~ 9n.y 7i«z>ssca, 

^ha3#^ai^«^^ci)fe;lt^itTT'-?^1 7 1 [CfejitIfe4;)(Z)T'-^'AyF 1 7 9:S^' 

- 9 Ry h' 1 7 9tl^^TS•4B^i^f^^i)^SittSttZ. 
[ 0 0 6 2 ] 
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seaiSv <D li-j t ^ ^ ^ G> mt^ ^ b 1 - r> r t 1 1) 1 ^ - ^ zi, 

2 1<?)lmCa)irtLTUT?haJ^^^«5y-h^^<?)£pa]t5it^ ^T-K^C^E 

-hlSl 2 3t§C^. y-HE-tttx-AMt^tZ. T-AiiS, ^5^J:^.ff3 

0 ° ~ 9 0 ° -f e J; U . 
t 0 0 6 8 3 

m^si oo0±ctt, s^b^^^« cs iNx) ^ tr- hm^m ^ 40 

[ 0 0 6 4 ] 

^r-h^^l Z b ] 40±SPlctt> ?^.%K5/iJD>ii>;'Q*«^$*ms 10 

7 1 0) mm \:: ^ 1 mm t 1 -0 Y t f J . 

[ 0 0 6 5 3 

mtiittKiaiii eo;^&(y-f-ffistii 4o©±iriiT--9seiij»fr#g)?rtiTLii. r 

;!)D t S It ^ - ^' A y h" 1 7 9 , V ~ X 1 ffi 1 7 3 >; ^ ^ 7 3^ U , ^ - H IS 1 2 20 

3 b 7 y - 7 ^ffi 1 7 3 (D ^n9^mm^mi&M i e o i^icb^^ ti-z d i v ~ y 
SIS 1 7 5 t st> = 

[ 0 0 6 6 ] 

Mai 85, 1 8 9;t^"»^E!(;r^iT3Y'K ■i^-F^StMl40:iittC'^-hAyh"1 26t 
[ 0 0 6 7 ] 

#^ii 80fi)±ca, m^mmi 9o#f^s)e^tLTt)7. niiffii 9 oia, mm^i so 

1 8lt/M/Th"k->mffi1 75^1E^$)it:SSSr^l. i^mMWicieittiz. tfe 
> -1^111 & 0©±ICf3:. mf&ll} 82, 1 89t/1-U7&^^^-hAyF 1 Z b & Z^r 
- 9 K y K 1 7 9 \Z^mt ^1 l) J mS))tr - \- A V K' 9 5;^C/'?iJ»T'~-?'7W F 9 7:!3»'B 
S)? t ft T I! Z « 

[ 0 0 6 8 ] 

CZ:7, iit^lil 90ft, il5iiE^il6CfvtJ;?C, ^r-F^I 21 ^IftoTii 
tlS€igt«^'t Z . #lf §lt^*^£t ^ t U , y~ HE)i 1 2 1 , 125. 1 

[ 0 0 6 9 ] 

ffl C M BH t 7 . 
[ 0 0 7 0 ] 

[ 0 0 7 1 ] 

E 7 ;T t j; ? ic , t^mc ^im^^Tji'^WfSi. m^^mmm^i^ !i Q 0 
«^7iife^/'-hiiS)is4oo>;T'-^iis!)fiP5 0 0, r~^mm^^ 0 0 rom^t 
mmmK^mw s o o, ii5fctmtiy«ti#^sj|pa36 o ot^^t^. 

[■0 0 7 2 3 

)iSfe*/TvllffliI^$8 0 Ott, ¥«BSS7£ftl^, 1SS[5)^Fv^^^ (G>-Gn. D,- 50 
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> GP - BPj!I?>WP ft, 1 f y h ) V tSt^. 

[ 0 0 7 8 ] 

*Fv€^.|| (G,-Gn> Di-Dj a, ( VtU?) T^Siit 

i^i3?<j)y-F,t CGi-Gn) ^ - r - ^m^^B^tjT- i]}i~x^j y^^i^ 

[ 0 0 7 4 ] 

^Bttt, trvM§-S(Gi-Gn> D,-D„) ^ ^ ^ y f y 7 m ^ (Q) 

u^lclg6^ft;feitlSlgg CCic) . S<>iiilllgi (Cst) tSC'. Sl^llSS (C 10 
St) KE^S It 4^f3f^^B&-? I , 
[ 0 0 7 5 ] 

X'fyf>7t^ (Q) ttTftJ^miSl OOlCl^^aTUZ. 
ftiJ^fi^/SC^AASfflTtt^^ir'-h^ CG,-Gn) iS&'T'-^.l (D,-D.) lUMI^^ft 
Till. 5S^S^§g (C,c) i^6<'tttfSlgg (Cst) n'^mttili)! . 

[ 0 0 7 6 ] 

Jflll^ (Cic) ttv Ta5^/m*Sl OO^B^llil 9 0V±S5^rvS200(i)*t;S 
llli 2 7 0 >J t - (Dm^mmmW. >:U,-^<5«ffil 90. 270Ql€>MB%lSttaS 
^ U Tl^^^gt Z . 90a7^yf>7t^ (Q) IC^IS^^l, ttffllli2 

<?)«tii9o, E7 0t?ft:T^tij>ii^mrHu?f?fi!i;rai. 

[ 0 0 7 7 ] 

It ft 111 (Cst) K . T 83 s s 1 0 0 ci ^ ^ +1 fe gy ffi f5> ^ ^ M ( E >Tv tt r ) ^ B 

ffi !<• T C E 1 1 tl 1 . 30 
[ 0 0 7 8 ] 

*CB&BiU;fed;?Cgt/Tvt^|gt2fed;)Ctt. ^iitCRP, GP, BP, WP)t^" 
RP, GP. BP, WP)t??~o© "h'yh" t^i^tl, ^8-?K, g7^;i/5'-23 

o#±i3Srv«£0 0!i)^^mMcr?ffi7-tiTi!i^^f, cii>;t3;*5^T> TSntm^i 

0 00)Ht«ai 9 O0±C7>XttTC67 ^;i.^-2 2 0tff?5)t:tlC>:t-??=I. 
[ 0 0 7 9 ] 40 

^w^w.] 0 0, 2ooiciitsrft^«?t~i (sitttr) tiitc:ifCJ;oT*<z)®ji$^ 

ic * t ^ +1 1 . 

[ 0 0 8 0 ] 

fiE^E 7 t tft,ff . |igiSS|J±S^S5 8 0 0 i* , it^^^v^l^JiSclt 1^151 c) 
[0081] 

^7" - f- Si-i) IP 4 0 0 511 E^B * m *5 a il 3 0 0 t?? - h ili ( G , - G J C IIS T H , ?h 
a5#l4<5y-|-^>lE (Von) >;^-h^7«ff (Voff) (OM.h^lD^-n^ ^ ^1 T - 50 
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t 0 0 8 2 ] 

f"-5'l6fi)il35OO{3:5i^tS«ffi3lftSOO07'-9ll CD,-D«) CMiSSt 

- D , ) C U t Z . 
[ 0 0 8 3 1 

e >; t 7 1 , 

[ 0 0 8 4 3 to 

^■^(Vsy.c) >^?K¥iSI^^(Hsync) ^ ^^>i?ay7 CMCLK) . - ^ t ~ 

7"Ji/«-§-(DE) , 5Dy9#^ CI PC) s>*©a«tstt^. M^iy^^eooKA 

^Sy#€#IC4^U7^r™hlUtltt^ (C0NT1 ) hV>T- (C0NT2) 

5jyt*E)?u, i^-hsyiPM^ (C0NT1) t!r'-hiEiS8P4oocejiiu> 7"-'5'ay 

(CONTE) t7"-^'i*i&S55 0 0lU^cJgt^. 
[ 0 0 8 5 3 

t^*J^fi5 B 0 0 cDa5t#M^liEai 6 1 0 tt. 3 £85^1^^ (R. B) 

e, f g/i&'fi e (54 eiiife#€^ (r, g, w) ^^x. f «5i 4 e oitt^^ 20 
(R. G. B, w) ci)t*M^«t7iufe4gB!fc^i^f■ cr\ g'. b'> w) tM8?UT 

T'™'5'i!l&fi|!500IU fijitl. tfe. *fgBfl<9lteC7)^J|#iJ|CJ;l^^|lJ^Sl5eOO<5)i?l 

#fi^ffljE»ei OK, lBu7U-Z.t5)SeR^g«^^J|fe7U-A©3eoJtHt^(R 
, G, B) Q)t cS^UTe^iiQSH, ^ t ') . L'^i^nxz ^ ^ -IT ~ >9W 

S&ffl35 00 CfeM?^Z4&Bft^€* (Ro\ Go\ Bo\ Wo') t^l^^MtffljEtZ 

[ 0 0 8 6 3 

y-hiyilM^ CC0NT1) tt. ^7"-h^7A';i.7 C7"-h^>lJ±El) (7)Jii:^i 

i-7Dy9-ie-§- (cpv) , ^kViT-vty }XhXG)m^tw.'^tjm-hA%~7'h>^% c so 

0 E ) « y t S €^ . 
[ 0 0 8 7 3 

T"-^iy»#-i- CCONTZ) i*> 4feB^#'i^ CRo', Go\ Bo\ Wo') ©A 
;t)llj^tJlFvtZ7KfllSil1^^^ CBTH) , T'-^'l (D,-DJ i::^ilT"-9lE 
t5£P;CD t JgS t 1 □ - F ( L 0 A D ) , ^^taiS C Vooa) \-znt ZT- "^^HQ^ 

) tSlstttlJSIc^^ (RVS) . JkT/T- >9 0 U y 0 (HCLK) e^tSt'. 
[ 0 0 8 8 3 

5' H Itl B 0 0 IC ;!1G t Z . 40 
[ 0 0 8 9 3 

T*-5'|gS)SP5 0 Ott, ^g^|lJ#a^6 0 0:?^H<?)T"-^fj!a]'ls^ CC0NT2) CJ^o 
T-o0^7t9B«CS1*ri4eaftl^-^ CRo\ Go', Bo\ Wo') tffiC^^sU 
, [ilBl)±aEE)?S38 0 0;t^^(i)Pillilff<?)?^^=S-4eflitl^fi-^(Ro', Go'. Bo' 
, Wo') [U?^Et Z KSIE tjiRt I C >i CJ: 46011^7='-^' CRo', Go', 
Bo', Wo') tSigf'-^lfflCt^ttl. 
[00903 

ir-Mii)S5 4 00a, SiJ*SPa3600tfc^cj)^r' - My «PM# (CONTl) CJ:o 
7y-h^>^J± (Von) tr- (G,-GJ C^P^DU, C<?)^^-h-ll(G,-Gn) 
iCa^^rtlfeZ.<yf7 7'^^(Q)t#l?ttJo 50 
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[ 0 0 ? 1 1 

1 ;X f ii W " ^ II iK 7X T ffl € §■ ( H syn . ) ^ r-9^t-7')i^^ C D E ) , T- h- 

t^igT'-^'H Dj (j = i - m) r-^m cdj-d™) cwjerti;feT'- 

[ 0 0 ? 2 ] 

C (9 J: ? ^ jC -? . 1 7 ^ - 0 ffl II P3 C ^ 7 <9 r - Ml ( G : ~ G n ) IC b 7 ji C ^ 
-ht>mj± CVon) t^P^DU, ^igllfi(?>±7Ci)ii^Cf*-^lEt^PilDt7. 1 7 10 
U - L»mt>tlt3:)Xa)7 U ~ L13^1itt ^1 . Q tn t ^ 1 T - 9 WE G) m&tPl^m 7 

i^-L-^QmitYRntc^i j^jrcr- ^w^mBb o 0[c£PiD^a7;SiK#^ (rvs) 
f^i^i^iJiirns ( "71/-ASIS" ) 0 ccijBf, 17^-^.n7tste^f^CRvs 

) f?)Kttcj;^7-o0T'--5?IStfflb7Mft7T'-^^j±<5attt?f^ft^fe'J ( -'^-f 

^#??=5 ( "KyhSic" ) , 
[ 0 0 9 3 ] 

G. B. W) C^5l77"-'5'iES!935 0 0 C-«^tIB(tl^^ffliE96 1 05)|1)I^IC-^ 

u7i9^#tcpffli2^Bir3« ii9ctt, ^^3^0) -^mmiz I ^Bm'^nitB B 20 

1 0 c9S3tt rrv t . 
[ 0 0 9 4] 

€^sy4i!§!eooKi9C/T\td;?c. 5ha5t^^£piDt^zseB!ft#js^(R, g, b 

) t4&a^ii#¥ (R. G, B, W) C^mmJT-^^m^QO]. T~ ^^^^ 6 
0 l^Ai^ai^7ai4geRii€^ (R. G. Bs W) tlii^ttZT'--?«7S^bS56 0 z 
. fjHtU7ai:^)7tife46a!fel^^ CR \ G', B\ W) t^PilDtftfe^Oy^^t^ 
(OPC) C|Blffl^t!:7T*-'J'gS?SP5 0 0 cai^tZT'-:?M;^}i3e0 3, JkZ^9 D V 
(OPC) t^EKU77"--5'^:^ai6 0 3lCffi«tI5'nyi7f!iSJ6 04tgC^ 

[ 0 0 9 5 ] so 

i^m^Y^mifjtl^%.0^mtt^\z:^t^z:Yti'^^J, q y ^mmikzfiv tit M 

[ 0 0 9 6 ] 

C 0 ? ^«ifet ^ t 1 B^«€^«iEa3 6 1 0 QSI^^iJJ^Qa V 7$) ^ . 
[ 0 0 9 7 ] 

Sr, T'-'5'^^fi(560 1»3fe«#ie^(R. G, B) 'f;^IIU74ee^^^s^(R 
, G> B, W) IC^Mt^o G) ^7 ^^1^l5&fO\t. 2iilSti)3fea3i#M-§-(R 

> G. B) iAHS-^tiSSK'^a'tliMb, C^ltA-7h">7^□^:2X7$^Q^IU74£il^^i 40 

^t^CR, G, B - W) ti^tl^a, 3gB!fc#^^ CR, G, B) O) mmMo) 7 V <D 

M Jhmt ^ & b \z mitn ^ ^ I 'i\ i) -z z: ti t ^ & w 0) X t m mm Y ~z )^ m \^ . igg 

^[.^\fmPk9\~cr>M&. Se/S.£^SeiSt#^^(R. G. B) <9j«;(D^^?*9ci>i|?ilM^ 
(R, G, B) o)liii)^^Yl'zmi)l^^^Y^h'i , SfeBSlHs^CR. G. B)t 

4es^#M-§- (R, G, w) \-c^mt ii5mt3in.c''ii^o)n.m-?-h j<!?-?^^n^m~d- 

[ 0 0 9 8 ] 

CR, G> B, W) t4SctZ<i>7^t3;^^<^^o>4geSi«^^(R, G. B> W)ti5^ 
t7. U;fei^?o7, T'-5'tii-lbS5eOZa. «i5lt4)4eB!^S'lt^ CR, G. B. W) 0 50 
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+ Sfe5Sail5t^l(Z)i|%ttlC^t)ttT 4 feUSHi-i^ (R, G. B, W) t iJi U "T 

hiijt I (R\ G\ B\ w) . ^j^L«f> -'^0mn^f^mm<i>^ z i ^smm)^ i 

T^lti:^actt, CW=0.RGB=Z55), (W=1.RGB = 254). C 
W=1 11. RGB=1 11) . (W=255. RGB = 0) ^'^ I 5 Q mv ^ 1 . $ 

. 3fe0St#^g^(R, G, B) ^fefefflOilt^^^CW) Oiitfi^teCUcfcpVsf-Z^^ 

[ 0 0 9 9 ] 10 

. W) t««U T))::0ffi9 itJ^feS}?^ (Wo) (Ro- Go> Bo) ir ^ tt I . 

[01 003 
Wo = W + Mtn (R. G. B) 
Ro^R-Mih (R, G, B) 
Go = G-M I n ( R , G, B ) 

Bo^B-Min CR. G. B) 

tcei^t^ffefflBfl CRP, GP. BP) ^mm(i>&t&XittV:J. EG 

c 0 1 0 n 

mzts:. TNststrvHSQj^^cK, fiesB* (WP) ^tfes Sie;i6ffefflffl 

t (Rp. GP. BP) »mtmm<i>^^mxittjaYmmR^^<i>^it^m^titj 
z: Y-ff-d-^ J . ^f'), -oqjim^i z 1 ^ E mm Y b -J I X y Y t J m ^ . 

(W=1 Z7, RGB=1 27) Y t 2 X ^) . (W=0, RGB=255) (W=2 
5 5. RGB = 0) ^tI©^J^#Jl^Mttsy<9iijfe-?MtMcS?ij-?l)^. cn.lCJ;9. 

4^74feijt#-B¥ (R, G. B, W) tSSISQSUT, a&HB5t««^ (W) It 
(R, G. B) Ci)lliJl(^)ftffi^ib^-ttZ, C<^)at> Pi^f^sta 
;t^tti:5a^LTtt, -fefeSiil (WP) QlSiliiitS^tifi;^;^'), tifefflBl (W 30 

p) (i)mmmt M'i^mY ^ M & . m^Jkz/f^&mmm (rp, gp, bp) >;<9ttii 

[01 02] 

c<9Jiftictt;^tmt)(S)i9]¥ttiDi±f9fe(i;). tieraii (WP) Qmmmt ^XMY [j 
fe'j, fig^ii^ (WP) commm^ M'^MYt 2 . ^.^mcm^^mnmifB^mm^ 

mm'}^ 7 n X J Y 1 1 a ^ ts: . ti&mmm (wp) K:M>i)m&tfin-» ^} . *6> Eei^ 

z/'t^mmm (Rp, gp, BP) i::€i!^E^^ft^t^iJ;?ictiCi);t?-"#*ui) = mzt^ 

, / ^7)j_7«^., 27§i5)[!giattllt7^. (W=255. RGB = 

0 ) ^ t Z Q »f ;^ 1 1 ^ a 'J> 0) di) IC S I'J ? i?i 'J , ^ lU , y - Y 'J - 3^ 7 -f h ^ - K 40 
t3;(W-255, RGB-0) ^tZ<^)#r^l^#^y?ftZ» 
[01 OS] 

R, G, B) 3 K Ul^t ^)Lm%itm^ (Wo) (Rq, Go- Bq) t5StUT 

, ti&m^^m^ cw) *^-*^^ittt?4feiiifc#€^ (r \ g\ b\ w) tiMt 

[01 04] 

W =M c n (Wo, 2 5 5 ) 

R ■ = R 0 + M OL X ( 0 , W r - 2 5 5 ) 

G'=Go + MooX(0,Wo-255) 50 
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B ' = Bo + MolX ( 0 , Wo- 2 5 5 ) 

mii&m^ cwo) Y&m^^ (Ro> Go^ Bo) ti&m^m^^ cw) ^^-i 

[01 05] 

W'=Wo- {E5 5- MotXCRo. Go> Bo)} 

R' = Ro+ (255-MaX (Ro^ Go< Bo)) 

G'=Go+ {£5 5- MolX (Ro. Gq. Bq) ) 

B' = Bo+ {E55~MoLX (Ro^ Go^ Bo) > 

« ■&feffia}i^g^■^ (w) ifejij/tefflast^i^^ cr. g. b) crt^-^mi^itt 

(W) Se>(Jiyf gfflaifclis^ CR, G, B) 5>?iS2)^«7 u Z > t ^ 

w) iiej^t^feffliUiift^CR. G> B) <9mi^ffli^^--7f)Z^')tt, fig 

fflBill'fs^ (W) ©PI^MS^ISIr^tfiSlcr ^ IUlEU(9;tJf|iMlfll±Cttltl-?af)? . 
[01 063 

fife^Bilitll^ CW) Efei^C^f feSfl^^i^s^ CR> G. B) Q M t 15! - le U 

J;'?^t7JS^CK, )^;©<J;?ClSfe. ^g^&eSfefflBStt^s^CR, Gv B) Z^^Sitl 

r^feSi^esTi^ cwo) vfes^Si^ (Ro^ Gq, Bo) t)iitu, ofe^l€^ cr\ g". 

B\W')tSiiitI. 
[01 07] 

W' = {Wo + Ave^oL?'e CRo^ Go- Bg) } / E 

R' = Ro+ (Wo-AVe^O-^-e (Ro^ Go> Bq) } / I 

G' = Go+ (Wo-AveJ-OL^-e CRq. Go^ Bo) ) / I 

B' = Bo+ {Wo-Avero.^-e (Ro^ Go. Bo) ) / Z 

-15. t ^ \2ki\mn7'4j p^^\-ctitmmM^^ (w) Q>mmm»mn^ci& < ^ i 

J;?ICt^;j*^C!3:> ±iE0^IU^^TE^^i€^ (R\ G\ B\ W') tSait7<?)7 
as < . tq>^ft 1 1 tl I , 
[01 08] 

U feljgfbSam^Mc t t C9«ii^b^>i t ^ I) ? t?.--? ? . B^«€^ (R\ G' 
> B\W')#;f^tC^t^-~??=^lXM(#J;tl3f, 25 5)t*lUTe^l#^(R\ 
G\ B\ W ) 1 1 1 t I . 
[01 0 ? ] 

^7 'CT- ^ M^mit^ Q 0 l£ ^^-7m^^lZMm\t7ri. 4g8RlM^ (R\ 

G\ B \ w')t*?ss^rtiTai;timnff. T=-^iji^jfi!eG8tt. ^7ny^7fg^S5e 

04t^^tS«r^lZ9Dy9€^COPC) fi:j;^Tt7i^fcrtl^. 4gB^^I€^ (R\ 
G'. B \ W') ^T~^mmBbOO\2M^tI. 
[0110] 

^^BH<7)-^Mfj7T'-5'l^i!jS55 0 0tt, 461^ (R, G- B. W) ffl4fel 

t CRP. GP - BP, WP) CJ;oTT^-^t?QSt?^ttffil!lC>;#"7lFZ^)^ 

m^w.mo)±^^Yt^^[j. E!i#o)8ejj^#€-t cr, g. b) fflsens (rp, g 
p, BP) iz'^iotir - 9 ^ ^amt J r~ ^mmwt mu 1 cj)t)ft v> tc^t ii\ , 
T^--^«ji^taieoEtt)Xf^>«'j4feBj)ni^^ CR', g\ b \ w') t Siiis)? i 

[0111] 

4eElit^'i^ CR, G, B, W) tSaStlJi^CI*gi¥<93eeSt#^^ CR> G. B 
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) t5&StIJi^J;UT"-^'ltJf1/S(5y^<iil0-?> m^O D v 9 (Pixel clock 

713;. {7Oy!7«ii3e04?^f?HJ*^i4epjI]tll3!7Dy^7^^(l PC) tSftSUT. 
^ ^0) ^ i^MMG) 9 D V 9 (OPC) tisKt?. 
[01 1 Zl 

El OCR, I^Mbfe!g1^IS^5ilJ!J&■S8^l^s#j<^>J;?C)K^A^;^soo(^>±^::Sl 
7h7'f7•«iir#lllc46l9i^i^^(R, G, B. w) mmm (rp. gp, bp> wp 

) t^'E^iJ^tiTU :t}g^b t life 4 feB^H^t (R\ G\ B\ W) tl&tltl 

^ -f 5 > 7' il t f\ t c 

C 0 1 1 8 ] 10 

11 OC/Tvtd:?C> T*--?^ii^bS56 0 ZtMit3Ht?-tlfe4efl!)i#«^(R \ G' 
. B', W) t^fmcA^J (R,G,BiW,. RjG^BpWe, RsGsB^Wg^ ) ^+1, 
n^RGBmG)9nv9'^'^UPC)1^At)ttltltX, r - ^ S^ll^ G Q i . 9 D V 
C?fSia5604t^^A^tft?7ny^7^S-§- (OPC) , '^i')A1d9Uv9^^(D^'^ 
05i^)i:^JMm'^^t19Dy9m'^ COPC) ICd:oTA:titti;fe4gB$ii^^t. 
RiG,Bm WiRaGe^ BeWeRj, G3B3W3, <?))iiCiJi:^]t?. 

[0114] 

"3, aui^bfel 2 4 IIJg^?JO) J: 7 C , l^A'^ib 3 0 0 <5±C^Sm)£ 

ff?li::4eraiit(RP. CP - BP, ^?)PMiW1-tl-Ii)JM^\2Ui. - 

t«s^t?4efflii (RP. GP - BP, WP) » z MfD'r- \- m-i^%^imt ti~z ^mt m 

"Is^ ( R \ G\ B ■ . W ) t iM;t) t I . 
[0115] 

R,GiB,Wi, RzGzBjWe, RsGgBsWs, <Z))i1CRGBWt'-'?#A 
;'j?-^l^lt3:, Z:tl^i^Ub-7^ ^ . 9av9%^^G04-^^Al37tlJ9Q^y9'^^-i 
OPC) CJ;^TG,R,G2, RjGsRa^ - Rn zGn iR« ,t^CM;t?U. (D ^ . 
i^- h )|g^Jf||i|br ic B ,W, B z , WaBgWs^ « Wn jBa iWm , 0 )i C iH :^ t I 

[ 0 1 1 e ] 30 
tMufej:?iu^#sy»S!6oo<9Bife«€^^iiSJ6 1 ^m^^^ ( 

R, g, b. w) RT"-^'i§S)a?5ooicis«r+i, T'-'^iEKS'soott, jx^rasis 

(8TH) Cll*^U-7£Ptt]ttl3 4feB9m#^ (Rq\ Gq', Bq' - Wq') 
^^livt^PilSmifC^l^rttfet. tPAD^tl?D-K'M^ (LOAD) \2 ^ r> tm^K^ 
JlZ0Qa)7.^vfy9'm=^ (Q) fPA^E^IC^Piat^. i:UT^/'-hlEli)a5400tt 
, -fB^iyiPi5eOO»^M;t)rtlZ!r-h7Dy!7€^ (CPV) IZSlliUTr-l-^^ 

ME (Von) txYyf>n^ (Q) <5SiJ«PJffi^c^PAau, ^(Dl^mxtim'^c^Pisat 

9 m&ifmmmmcitmt til . 
[0117] 

U^E.;t?foT> =& ^ 0) Bffemffilu«B r fl-feT*- •5' Sff ttS^ffiO) IE V QjmffiMic 40 
[01 1 8 ] 

»;(C,*^^©^tt®K3i#JlCJ;o-7, 3e[lSHI'i^(R.G, B)t4g8!fel^^(R 
, G, B, W) C$*^Ufe4t, tay 7 U -/.Q5?l1l€^>:Sfe7 1/ -iUc^)ll!^^i'li^^<?)t 
C J; o Tt'- 5' ea33 5 0 0 C3itJ)SM^t«;j&t 3 SlI^IC^ UT , El 1t#tlCB¥ffl 

[0119] 

7t;f|BB(5>^tbti>^]i#JlC J; I BiftlUg^lJEgP 6 1 0 ttl 1 1 C^Tvt J: p SfeBStl^-? 50 
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^ba3e o zymji^BQ o 5 cm^t rik^Y )i fy-u -f e 0 et^c^. 
[01 ^ 0 ] 

^ z . 

[01 213 

E9t#t^UT. m ^ I C X Y T - 9 ^ m & Q 0 1 YT- 9 MMitm 6 Q Z 

le^oTSfes^iiM^CR. G> B) ^^l;4&B^^i^i§■(R. g. b. w) c^itufe^ 
, M^^tt fi^^i ^mBS"^ (R\ G\ B'. W) aY^i.fT-ui'teoecA;^^^ 10 
3 , 

[01 223 

Sfe, SMSeOBtt, SfeOJt^iM^ (R, G. B) t«^U-??ffS(5Bt^g®tttfe 
(R> G. B) »r- ^ "^mW 6 0 1 ^T"-^ il)i^ta5 602t^TY;bf7-i/^tB0 
[01 233 

^IUA:^ril)o3&>itt4fell!fe1i^^(R> G. B>i&R\ G', B', W) cpWtM^- 
[01 243 

^nmm-^ 4 If ~ 7- )i'iE^ (eh) ^^sy»S5eoocA;br^i7Jift7i^-/.<5 

8gff^<i#^ CR, G. B) Y mm 7 [y ~ L (D ^i^^ ^- Y 7 tt^ b 1 . S^i^in ^ O) t (D ^ 

siCcfioT-f^-TJi-fs-^ (E.M) QtK^tp^km ^ ^1 . i •'} . mmy [y ~ L Ym^7 

U-L0)^o)^%mm^CDt.»Bi^.myXTl^^JM^t3i. U - LYm^7 U - LY<i) 

^t^mikmm^i ^^yf J itMYmnt J . b k.^ ^ 1: ^^m'Ms^ q q 0 \t . sjoi^iii 

-^nmt I:\tmYmM til tltt . 4 t-7' ll^iB^ (EN) Q^tmt^U '^ll^lS'^S " 1 " 
Cj^d/), ■!?±efc1illt^Fvt-Z«l|-?;^Z^ett. ^^-7"iHs^ (EN) cJttl-? " 
O"IC;*i!J)I,C0Bt, 4 1^ -r 11^^ (EN) ^)itW.tZ^¥-.~^^ 1 , 80 
[01 253 

^ ^ IC U . Y Jl. f 7- 1/ 7 17- 6 0 e , 'f ^ - 7* M ¥ C E N ) ti) ^ # " 1 " ? ^ I 

j*^, r'-^^ji^tspeo2jik>9^)i^b^a;t4eaj^#-«-§-(R \ g\ b', w) t 

JSS?UTT'-'!?iEl!)a35 0 0ir^n7itI. -Si, 4 ^-ril^^ (EN) "0" 

-?i?iZ«^tt>ii®S3eo5#i4<93gB*#^^(R, G, B) -^MMb ^mm^ 
sooc^Eitti. seoit^s^CR. G. B) t^KtiJi^. feerait (wp) © 

«^#M^(W)tt "0" ^5^1. bfetJf^T. ■i^*iJSPi^600tt. ^^^bJ^JYtim 
Mo>mmc J: -y S ^mU^^ (R . G. B)^463^1^s^(R \ G\ B\ W'):5> 

!^*Mi--3t3iRu, T•--?llil)a35oolc^^t^stI. 

[0126] 40 

By)t(Z>7'(yTt5hSl?C^«l7''{:?-7VH=^CEN) tY;^f7•l/71^eO 

-f y f t )« 1. 3fe 1$ 1 ?h S3 I- ^ 1 t ? , ^ <i> ^ . )S ^ ^ ^ S © S) ^T t - F ;t^- - IS i 

bTfeii^ni'i^tf^^^-T'Jl.'^^ (EN) )^bTYil.f7-i/9iteO ec^5Jlittl7 

o -Mfi55^:^vStt-F-?3f)7jiett-f^--7Jt''fsf-(EN)t^' "0" "iift'J, xPt" 
t-H-?Si^^^K^^-7'iHa^CEN)#"1" -Jg*rv^lt-h""?3f) 
IJ^^tt8eB5il#-§- (R. G. B) Tl/t^'=E-F-?a?)^J#^tt4gBSti# 

# CR-, G'. B\ w) »miRtii-7r~9mmi^5oo\c&mttiz. ct4)Bt, Mo^b 
^>T^^l0D^^^~FcJ:l'f^-7"Ji.-^s^ (en) ©itite^s-^r. iiicseoiiii 50 
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CR. G. B) tSKt^ji^, feifefflliS (WP) a>VSk^m^ (W) ti "0" Y ^ 

I . 

C 0 1 2 7 ] 

^%BHc7)ite(5^SI#JC J;tlfJ. JlS^tr^HtCP I P (Picture in picture) 

c, #^suiii]ai5eoo#^^-7";b^^ (en) o)tt^tiu«itzcv:t^"-?§=i. 

[ 0 1 Z 8 ] 

(R\ G\ B') t^SilflSC^S^b, T'-^|gS)H500 CfeiibTJfMtit;»rttI 10 
[01 29] 

^Mti^di)!. ot'J. ll*Sl)iff5ta (AC)-?;^7S^«3eB5t#^s^(R, G. B 

, G, B. w) tm^tij:yc^t-ri[^^'^(Eti) <z)ttitftyiiti. -r 

4t-7Wl.M-§-CEN) C^)ttllra;^iS^|lJ#ff600CJ;7T^lJ^ii!"??=Z. 
[01 30] 

f 0 t 3 1 ] so 
im 1 ] 2^fs^9^ 1 ^mmc ^2 m^^mmw(i>mi^m.mm&'^ mt m~d-h J . 

CSI4 n *l§^<?)«4^jSg^5ilCJ;I)Sa»Btr^^S<i)il?IE5iJllitt5tt0-?if>Z. 
[Eie3il6-?<5VI-vrSlird;^>t^^millffl3fiSh7>?/'7^S«<?)8Irlil?$)I 

40 

[07] ^ ?B m <i> - nmm \z J m ^ ^ mm w <i) y u V m~d'hj . 

[ill 0] $f!Bfl(p-tSfe^?j|UJ:7B^l^^llESJ(9T"--5^M;0-?^5>^7"E-?;^I. 

[HI 1 ] ■^%m<^%o)nmmc^J^^^^mEWo)r^ V 9 m-d-j^j . 

[H ^Q)S^Bfl] 
[01 82] 
3 Mas 

9 5 fflaUlT - h A y 

9 7 ?i as t" - A y 50 
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BF24 BF48 FA05 FAOB FA07 FA21 FA47 FA51 FA54 FA55 
FA5e 
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